Abstract---Recently, Leptin response to concurrent training is assessed in several studies; however, few studies have been conducted on the effect of concurrent training. This study was extorted to determine the effects of a concurrent training on rest level of leptin of plasma in non-athlete subjects. Non-athlete employees were randomly divided into case (those who underwent the exercises) and control groups man of 15 in each group. The exercises consisted of 8 weeks of exercise, three sessions a week and each session included 10-12 station resistance, strength exercises and aerobic running in the end. Blood samples were collected before and after exercising, at rest time and after night fasting. Following serum collection, plasma Leptin levels was measured by ELISA method. The results indicated that serum Leptin level was significantly decreased in 8-week concurrent training compared with control groups (P<0.01), however serum WHR levels was not changed in 8-week concurrent training compared with control group. Our findings show that, concurrent training can have a proper effect on reducing Leptin.
I. INTRODUCTION
T has been determined in recent years that Leptin is the byproduct of obesity gene. Fat tissue is the main source of producing Lepin [1] . Discovering Leptin led to performing many tests to further recognize its performance and a part of the present study is focused on Leptin and sport activities. In addition to its fundamental effects on controlling appetite and energy costs, it has been indicated that Leptin can greatly affect free Fatty Acid (FFA) metabolism and some endocrine procedures [2] . In fact, high density blood Leptin has a strong correlation with upper limb obesity, glucose intolerance, excessive triglyceride increase and hypertension, i.e. metabolic syndrome (Met S) factors. Such metabolic disorders can finally lead to cardiac diseases, heart attack and type II diabetes [3] . Most studies performed on impacts of sport activities on Leptin have mainly concentrated on aerobic exercises and some findings are conflicting. The short-term (7 consecutive days) effect of aerobic exercises (one hour a day with 75% VO2Max) on Leptin and insulin density in young normal men. Findings of the study demonstrated that exercising improved insulin sensitivity but did not have any effect on Leptin density [4] . It has been observed that impact of a nine-week exercising program on Leptin density of middle-aged obese women. The program included 3-4 days of sport exercises consisting of 20-30 minutes of aerobic exercise, i.e. running on a treadmill. Although cardiac-respiratory preparation level increased after the exercise, there was no change in the fat mass or Leptin density [5] .
On the other hand, researchers reported a significant reduction in fasting Leptin levels in young women after 12 weeks of performing aerobic exercises for four days a week and 30-45 minutes. This Leptin reduction took place without any changes in the fat mass [6] .
Few studies have been conducted on the effect of resistance exercises (working with weights) on Leptin. Kanaley et al (2001) reported a decrease in leptin plasma levels following about 24 hours of upper and lower limb resistance exercises in patients with diabetes type II; however, normal cases did not have any reduction and their leptin levels were not affected by long-term resistance exercises [7] . In another study, Nindl et al (2002) measured leptin density at night following 50 courses of resistance exercises including of the squat, bench press, leg press, and lat pull-down [8] .
Recently, simultaneous resistance and strnegth exercises have become popular. Moreover, researchers have mentioned positive changes in body composition including FFM increase as well as FM (Fat Mass) and fat percentage decrease after doing cobined resistance and strength exercises. Therefore, considering limited studies carried out on the impact of concurrent training on Leptin and their potential effect on energy costs and body composition changes, particularly fat mass and fat percentage, studying the effect of this exercise on leptin changes can be considerable and taken into account as a new and effective intervention in changing hormonal risk factors of cardiovascular diseases. Considering the mentioned points, this study aims at investigating the effect of a course of concurrent training on plasma leptin changes that is a new exercising approach and can be accompanied by physiologic effects of both strength and resistance exercises.
II. MATERIAL AND METHODS
Non-athlete male employees of Tehran university of Medical Sciences without organized sport activities , no smokers and without high blood pressure or diabetics were the cases under study. The sample, 30 cases, was taken from among the volunteers and then, they were randomly divided into the case (15 persons) and control (15 persons) groups who respectively took part in combined exercises and routine activities. All cases participated in the study were fully aware of the objectives and method of the study and entered the study voluntarily; they were also assured that they could leave at any point of the study. In addition, all subjects completed and signed the informed consent of human volunteers participating in research studies of the University of Medical Sciences.
The anthropometric information including height, weight, BMI and WHR were measured using the relevant relationships. BMI was calculated by dividing weight (Kg) by square height (m) and WHR was determined through dividing waist round in the narrowest area (around the navel) by hip circumference. The maximum consumed oxygen was evaluated by a 12-minute running/walking test.
Basic information was gathered in the pretest and was similarly repeated in all posttests after the intervention [8 weeks of exercise).
Before and after exercising, at rest time and after night fasting, blood samples were taken from both groups. At rest leptin plasma levels were analysed through ELISA using Leptin Human Elisa Kit, a specialized kit, from Biosource Company. Following the 8-week program, blood samples were taken at rest time and after night fasting to re-assess their leptin levels amd examine probable changes.
The combined group had three sessions of concurrent training within one week and the control group was following their routine program.
The resistance combined exercising program consisted of 10-12 station strength exercises including major moscular groups. The intensity of the exercises within the first and the second four-week course was 70-75% of 1RM and 75-80% of 1RM, respectively. In the combined exercise group, a 10-minute run with 70-75% of MHR intensity in the first four-week round and a 13-minute run with 75-80% of MHR intensity in the second round were added to the rsistance exercising program.
The data were classified based on descriptive statistics and the preliminary statistical indices were determined. In order to specify the difference in each group, dependent and independent t-tests were used within each group and between the groups, respectively. Table II shows the descriptive characteristics of the testees in pre and post tests as well as the results of examining intra-group changes. Table III shows the results of comparing the experimental and control groups in the post-test. The present study indicated that 8 weeks of concurrent training significantly affects leptin levels of non-athletes (P=0.01). Moreover, exercise leads to the significant reduction of BMI (P=0.01) and the insignificant reduction of weight in the subjects. However, WHR amounts did not change significantly after 8 weeks of exercise.
IV. DISCUSSION
Although adaptabilities and responses of significant physiologic variables associated with cardiovascular risks including Leptin to endurance and resistance exercises were studied in some researches, few studies have been conducted on the impact of compound exercises, a relatively new method, on new risk factors of cardiovascular diseases like Leptin. The findings of the study showed that compound exercise can significantly decrease Leptin levels in male athletes. There is limited data on the effect of resistance exercises on leptin levels. In a study, leptin levels of diabetic individuals reduced within 24 hours following exercising [9] and other reports showed the decrease in 9-13 hours after exercise. Fatouros et al. (2005) indicated a decrease in leptin levels for 6 months following resistance exercises. They mentioned that this was accompanied by a decrease in subcutaneous fat and BMI [10] and this was not compatible with the findings of the present study. According to the findings of the study, it was shown that the said three sport protocols in normal individuals were a comparative leptin serum response and that a single intense resistance exercise does not influence leptin serum levels [11] . The mechanism can be a hormonal factor, the role of which has been attended to in recent years [12] . Leptin serum levels are highly correlated with BMI and body fat percentage. The increase in leptin levels sends a signal to hypothalamic satiety centers that saves the excess energy and maintains compatibilities that decrease appetite; on the other hand, the required energy and consequently body fat levels are controlled by an increase in metabolism. Obese people are determined according to leptin resistance and the increase in blood leptin levels [13] , [14] .
Several studies have examined the effect of exercises on leptin levels. There are numerous reasons for leptin response to physical activities. One reason is BMI decrease, following which leptin levels change; this can provide explanations on conditions of the impact exercise may have on obesity [15] . The obese show leptin increase in their blood as a response to leptin resistance. Moreover, the effect of exercise on leptin density might be the major reason for the significance of physical activity in preventing obesity [16] .
In another study, reported that long-term exercises disturb energy balance and it generally leads to a decrease in leptin serum levels [17] . Many studies have demonstrated that leptin serum levels decline due to weight loss in humans. The diet and long-term exercise improve plasma leptin levels even if BMI does not change significantly [18] .
Weight loss is one of the hypothetical mechanisms through which physical activities can reduce inflammation. Studies have shown that weight loss can reduce the production of adipose tissue cytokines [19] . Undoubtedly, one of the significant factors affecting body composition changes, especially fat tissue is the balance between energy expenditure and intake. Generally, endurance exercises are used due to their potential for increasing energy expenditure and fat consumption for changing body composition. It seems that the combination of resistance and endurance exercises in the present study led to the increase in energy expenditure considering the relatively high physiologic pressure.
V. CONCLUSION
Overall, considering the few studies conducted on the effect of resistance and endurance exercises on changes in leptin basic levels, findings of the present study suggest relatively desirable effects of this type of exercise on metabolic cardiovascular risk factors, especially leptin basic level. Further studies with longer time periods would be required for studying more stable and specific effects of the exercises; however, it seems that using such exercises compared to resistance or endurance exercises alone can have more useful impacts on leptin levels of the non-athletes.
